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BIODEGRADABLE PHEROMONE DISPENSING DEVICES 

The present invention relates to a biodegradable de- 
10 vice with a slow release of volatile products which at- 
tract insects. 

More specifically/ the present invention relates to 
a biodegradable device which supplies pheromones for at- 
tracting male insects. 
15 Pheromones have become of great importance in re- 

search for new methods for controlling insect species 
which are harmful to agrarian** crops; compared with con::^ 

•:;,V.»*J?* 

ventional products, these substances have the advantage 

of a high selectivity towards a particular species orl;a| 
20 limited number of similar species, without influencing 

non-harmful or useful fauna. 

It is therefore possible to fight a certain parasite 

with the help of pheromones without disturbing the eco- 

logical equilibrima. 
25 For example, sexual synthesis pheromones are used 
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both for supervising the population development of para- 
sites and also for directly controlling harmful species 
preventing their mating. 

The first type of application (monitoring) allows 
5 the population fluctuations of parasites to be followed/ 
by periodically checking their capture in specific traps, 
observing their biological cycle to enable the possible 
approach of the ''damage threshold" to be predicted and 
deciding when to intervene, also with conventional fight- 
10 ing systems. 

In the second type of application, the sexual phero- 
mones can either partially or totally substitute insecti- 
cides and directly control the harmful species by inter- 
fering with their reproduction activity. 
15 There are three techniques used for this latter pur- 

pose: "mass capture", "confusion" and "disorientation" - 

The first consists in attracting and subsequently 
capturing as- many adult insects as possible by means of 
specific traps using pheromone as bait. 
20 The second technic[ue is effected by saturating the 

environment with large quantities of active ingredient 
(not less than 75-100 g/a.i./ha), in order to shield the 
natural call of the females and thus preventing the males 
• from identifying them. 
25 The third technique consists in creating traces of 
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pheromones predominant over the natural call of the fe- 
male insects, by the distribution of a sufficiently high 
number of diffusers with a reduced quantity of active in- 
gredient • 

5 The male insects are therefore busy following false 

pheromone traces and spend most of their time visiting 
the various supply points instead of the females present 
in the area to be protected • 

The latter method consequently allows low dosages of 

10 pheromone to be used, contrary to those required by the 
sexual "confusion" method. 

In both the confusion and disorientation technicjues, 
the male insect is not only unable to recognize the natu- 
ral call of the females but cannot even follow the arti- 

15 ficial call emitted from the monitoring traps installed 
inside the lot of land treated. This allows easy control 
of the effectiveness and persistency of the treatment: in 
fact/ in the presence of confusion or disorientation, 
captures in the traps must be annulled. 

20 In the confusion technique diffusers are used, whose 

active ingredient is incorporated in different kinds of 
substrates which regulate its release and persistency. 

This system is effected, for example, with capillar- 
ies having one end open from which the active ingredient 

25 is volatized (U.S. patent 4,017,030). 
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Alternative methods are described in patents EP 
496, 102 and in patents EP 683,977, U.S. 5,503,839 where 
the active ingredient is contained in ampoules or tubes 
made of polymeric material from which it volatizes by 
5 permeation through the walls. 

Another method is described in Italian patent appli- 
cation IT 20054 A/ 8 5 in which the pheromone is contained 
in a device which has the function of both disorienting 
and attracting and eliminating adult insects. 

10 The device consists of a substrate of fibers and/or 

fibrils containing a pheromone . adsorbed or dispersed 
therein, partially coated with a layer either completely 
or moderately impermeable to the pheromone, consisting of 
aluminum, nylon, polyester or polyvinyl chloride film. 

15 The systems described in the known art, however, 

have the disadvantage of not being biodegradable which 
causes an accumulation of polymeric materials in the en- 
vironment treated. 

The objective of the present invention is therefore 

20 to produce a biodegradable device which allows the slow 
and controlled release of the pheromone into the air and 
which has a disorienting action with respect to insects. 

It has now been found that this and other objectives 
are obtained by means of a device for fighting against 

25 insects, made of a biodegradable material based on 
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starches and thermoplastic polymers containing a phero- 
mone or mixture of pheromones . 

In the specific case of the fight against insects, 
the pheromones which can be used derive from alcohols, 
5 acetates and aldehydes containing from 10 to 18 carbon 
atoms, mono-, bi- and tri-unsaturated and their mixtures, 
such as for example pheromones of Cydia molesta , Anarsia 
lineatella , Cydia funebrana , Cydia pomonella . Lobes ia bo- 
trana , Spodoptera littoralis , Heliothis armigera . 
10 The device of the invention can also be used for the 

controlled release of other volatile products useful in 

the fight against insects such as Trimedlure®, for exam- 
ple • 

This product which is sold by Chem Progress S-r,l- 
15 has an attracting function with respect to fruit flies, 
Ceratitis capitata, and can be used for the production of 
both monitoring and mass capture traps. 

Any biodegradable material based on starches and 
thermoplastic polymers can be used for the production of 
20 the device of the invention. 

Materials based on maize starch capable of being 
rapidly biodegraded or composted, can be used, which can 
be extruded or moulded under not excessively drastic tern- 
' perature conditions and with reduced moulding times, in 
25 order to protect the pheromones incorporated therein. 



wo 01/26462 PCT/EPOO/09908 

6 

These materials are described in European patent EP- 
0539541 Bl included herein as reference and are commer- 
cially known under the trade-name of IdATER-Bi® (Nova- 
mont) . 

5 The device, can have any form suitable for applica- 

tion on site, such as envelope, rod^ spiral or hooked 
with an elongated stem. 

Spiral and hooked forms with a length of 7-13 cm are 
preferred owing to their easy application (Fig.l). 
10 The release rate of the pheromone is influenced by 

the thickness of the material used for producing the spe- 
cific forms. 

Materials having a diameter ranging from 2-5 mm gen- 
erally allow acceptable release rates, whereas optimum 
15 rates are obtained with materials having a diameter rang- 
ing from 3 to 4 mm. 

The device of the presen^t invent ion can be prepared 
by impregnating granules of the biodegradable material 
with the pheromone in a horizontal mixer. 
20 The pheromone can be used as such or in a solution 

of suitable solvents. 

Examples of solvents which can be used are: metha- 
nol, glycerin, maize oil, white mineral oil, saturated 
\ alcohols containing from 10 to 14 carbon atoms and their 
25 acetates. 



wo 01/26462 



7 



PCT/EPOO/09908 



The mixing is carried out at temperatures ranging 
from 20 to 40**C and for a time varying from 30 minutes to 
two hours, preferably from 43 to 60 minutes. 

The impregnated granules are subsequently injection 
5 moulded into the various forms, at temperatures ranging 
from 100^ to 200*'C, preferably from 140'' to 160°C. 

Stabilizers and antioxidants can be optionally added 
to protect the active ingredients from atmospheric agents 
and dyes, for the differentiation of the pheromones of 
10 the various species of harmful insects. 

The .pheromone content for each diffuser ranges from 
0.5 to 2% by weight, preferably from 0.7 to 1%. 

In order to control the insect species harmful for 
agrarian crops, a number of diff users are installed per 
15 hectare ranging from 1300 to 3000, preferably from 1500 
to 2500. 

The quantity of active 'ingredient thus used ranges 
from 6.5 to 60 grams per hectare, preferably from 10 to 
25 g/ha. 
20 EXAMPLE 1 

4.9955 grams of pheromone mixture for Cydia molesta, 
consisting of Z8-12:Ac, Z8-12:OH and E8-12:Ac (in a ratio 
of 92:1:7), are added to 500 grams of Mater-Bi Novamont 
grade ZF03U/A (see EP 539,541 Bl) and thoroughly mixed by 
25 rotation in a cylindrical glass jar horizontally posi- 
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tioned on a rotating jar-holder for 30 minutes, at room 
temperature. 

The theoretical pheromone content is therefore 0.999 
grams per 100 grams of granules. 
5 Samples of granules thus impregnated are accurately 

weighed and analyzed to determine the actual quantity of 
pheromone contained therein, as described in Example 4. 

The remaining granules are injection moulded at a 
temperature of 140*^0 into spiral and hooked forms with an 
10 elongated stem (see fig. 1 a-b) . 

The end-products obtained are subsequently analyzed 
to determine the actual quantity of pheromone contained 
therein, as described in Example 4 below. 
EXAMPLE 2 

15 5.0549 grams of pheromone mixture for Cydia molesta 

are added to 500 grams of Mater-Bi Novamont grade ZF03U/A 
and treated as in Example 1, but for 60 minutes. The 
theoretical pheromone content is therefore 1.011 grams 
per 100 grams of granules. 

20 The same procedure is adopted as described in Example 1. 
EXAMPLE 3 

5.1394 grams of pheromone mixture for Cydia molesta, 
diluted 1:3 with methanol, are added to 500 grams of Ma- 
ter-Bi Novamont grade ZF03U/A and thoroughly mixed by ro- 
25 tat ion in a 1 liter flask connected to a rotating evapo- 
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rator. After 30 minutes of mixing, the solvent in excess 
is stripped under vacuum, at room temperature, for a pe- 
riod of 10 minutes • 

The theoretical pheromone content is therefore 1.028 
5 grams per 100 grams of granules. 

The same procedure is adopted as described in Example 1. 
EXAMPLE 4 

Determination of the pheromone quantity contained in the 
granules and end-products. 

10 The granules and end-products prepared in the previ- 

ous examples are left to soak for a night in 20 ml of 
tetrahydrofuran containing 0,2 mg/ml of n-hexadecanol as 
internal standard. The samples are centrifuged at 3000 
revs/min for 15 minutes and the supernatant is analyzed 

15 by gas-chromatography . 



The results are indicated in the following table. 



25 



Example 


Content found" (%) 


Theoretical 
content ( % ) 




Granules 


Spiral 


Hook 


Grsuiules 


1 


0.983 


0.848 


0.840 


0.999 


2 


1.085 


0.986 


0.949 


1.011 


3 


0.974 


0.887 


0.903 


1.028 


10 


n.d. 


n.d. 


0.985 


1.012 


11 


n.d. 


n.d. 


1.062 


1 . 000 


12 


n.d- 


n.d. 


1.798 


2.004 


13 


n.d. 


n.d. 


0.746 


1.000 


14 


n.d. 


n.d. 


0.807 


1,000- 
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EXAMPLE 5 

Granules of Mater-Bi having different compositions 
are impregnated with pheromone for Cydia moles ta accord- 
ing to Example 2, extruded into rods having a length of 
5 10 CTO/ a diameter of 3 mm and a weight of 1 gram. Each 
diffuser thus obtained contains an average of 1% by 
weight of pheromone, except for sample F 0.5 which con- 
tains an average of 0.5% by weight of pheromone. The dif- 
f users are exposed in mid- field, periodically removed at 
10 pre-selected times and analyzed according to Example 4. 

The compositions used are indicated in the following 
table, whereas the release kinetics are siammarized in 
figure 2 . 



Sample 


Mater-Bi grade 


Pheromone (w/w %) 


A 


ZF03U + AF05H (1:1) 


1 


B 


ZF03U 


1 


F 


ZF03U/A'" . ^ 


1 


F 0.5 


ZF03U/A 


0.5 


G 


ZIOlU 


1 



20 EXAMPLE 6 

Granules of Mater-Bi grade ZF03U/A are treated in a 
horizontal mixer equipped with screw blades with a phero- 
mone mixture for Cydia molesta^ for 60 minutes at room 
temperature . 

25 The granules are then injection moulded into hook 
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form with an elongated stem (Fig. Ic) and the diff users 
obtained have an average content of 1% by weight. 

The diffusers are exposed in mid-field/ periodically 
removed at pre-selected times and analyzed according to 
5 Example 4. Figure 3 indicates the release kinetics. 
EXAMPLE 7 

The same procedure is adopted as described in Exam- 
ple 6, but using the pheromone for Anarsia lineatella, 
consisting of E5-decen-l-yl acetate and E5-decen-l-ol (in 
10 a ratio of 82:18). 

The diffusers are exposed in mid-field, periodically 
removed at pre-selected times and analyzed according to 
Example 4. Figure 4 indicates the release kinetics. 
EXAMPLE 8 

15 The same procedure is adopted as described in Exam- 

ple 6, but using a 1:1 mixture of both pheromones for Cy- 
dia molesta and Anarsia lineatella, with a mixing time 
equal to 120 minutes. 

The diffusers obtained have an average content of 1% 
20 by weight of each pheromone. 

The diffusers are exposed in mid-field, periodically 
removed at pre-selected times and analyzed according to 
Exaiaple 4. Figure 5 indicates the release kinetics. 
EXAMPLE 9 

25 The same procedure is adopted as described in Exam- 
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pie 6, but using a pheromone mixture fcr Cydia funebrana, 
consisting of Z8-dodecen-l-yl acetate and dodecyl acetate 
(in a ratio of 1:1)/ with a mixing time equal to 90 min- 
utes . 

5 The diffusers are exposed in mid-field/ periodically 

removed at pre-selected times and analyzed according to 
Example 4. Figure 6 indicates the release kinetics- 
EXAMPLE 10 

10 grams of a 1:1 pheromone mixture for Cydia pomo- 
10 nella, E8, ElO-12 : OH, and dodecyl acetate are added to 500 
grams of Mater-Bi Novamont grade ZF03U/A and treated as 
described in Example 1, but for 180 minutes. 

The same procedure is adopted as described in Exam- 
ple 1. 
15 EXAMPLE 11 

10 grams of a 1:1 pheromone mixture for Cydia pomo- 
nella, and tetradecyl acetate-are added to 500 grams of 
Mater-Bi Novamont grade ZF03U/A and treated as described 
in Example 1, but for 180 minutes. 
20 The same procedure is adopted as described in Exam- 

ple 1. 
EXAMPLE 12 

10 grams of a 1:1 pheromone mixture for Cydia porno- 
\ nella/ and a pheromone mixture for Cydia molesta are 
25 added to 500 grams of Mater-Bi Novamont grade ZF03U/A and 
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treated as described in Example 1, but for 120 minutes. 

The same procedure is adopted as described in Exam- 
ple 1. 
EXAMPLE 13 

5 2.5 grams of a pheromone mixture for Spodoptera lit- 

toralis, consisting of Z9,Ell-14:Ac and Z9,E12-14:Ac in a 
ratio of 1:0.05, are added to 250 grams of Mater-Bi Nova- 
mont grade ZF03U/A and treated as described in Example 1, 
but for 60 minutes. 
10 The same procedure is adopted as described in Exam- 

ple 1. 
EXAMPLE 14 

2.5 grams of pheromone for Lobesia botrana, E7,Z9- 
12: Ac are added to 250 grams of Mater-Bi Novamont grade 
15 ZF03U/A and treated as described in Example 1, but for 60 
minutes . 

The same procedure is adopted as described in Exam- 
ple 1. 
EXAMPLE 15 

20 Control of the population of Cydia molesta and Anarsia 
lineatella on peach trees. 

A peach grove (cv. Spring Red Gold, Stark Red Gold, 
Maria Aurelia, Venus) with a surface of 1.6 ha consisting 
of 194 9 plants (plant format 4.5 m x 3.5 m) was monitored 
25 with pheromone traps for Cydia molesta and Anarsia line- 
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atella model Traptest Isagro, 

Two traps are installed per species inside the lot 
of land being tested (Peach Grove A) to control the ac- 
tual annulment of the captures and also in a neighbouring 
5 peach grove having the same characteristics, treated with 
specific insecticides (Peach Grove B) to evaluate the 
population density of the phytophagous species under ex- 
amination. 

The captures of the two phytophagous species were 
10 observed, at regular intervals of 7 days, from the in- 
stallation of the traps to the peach harvest. 

The insecticide treatment effected in Peach Grove B 
is indicated in the following table. 



15 



Date 


Product 


May 30 


Chi o rpy r i f o s -me t hy 1 


June 14 


Az inpho s -me t hy 1 


July 3 


Az inpho s -me thy 1 


July 25 


Etof enprox 



The test results (average captures per trap) are in- 
20 dicated in the following table. 



25 
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Date 


Cydia 
lot A 


Cydia 
lot B 


Anarsia 
lot A 


Anarsia 
lot B 


07/04/98 


8.3 


9 






10/04/98 


4.3 


5.4 






15/04/98 


0 


6 






20/04/98 


0 


8.1 






24/04/98 


0 


13.6 






27/04/98 


0 


12 






06/05/98 


0 


6 


0 


0 


11/05/98 


0 


9.6 


1.6 


2 


13/05/98 


0 


9 


0 


6.5 


18/05/98 


0 


6.6 


0 


18 


27/05/98 


0 


3.6 


0 


30.5 


30/05/98 


0 


4.6 


0 


19 


08/06/98 


0 


37.3 


0 


1.3 


12/06/98 


1 


46 


0 


0.5 


15/06/98 


0 


36 


0 


1 


22/06/98 


0 


7 


0 


1.2 


25/06/98 


0 


0 


0 


5 


29/06/98 


0 


7 


0 


8.5 


02/07/98 


0 


5 


2 


19.3 


10/07/98 


0 


47 


0 


35 


22/07/98 


0 


20.3 


0 


47.5 


27/07/98 


0 


27 


0 


33.5 


06/08/98 


0 


19 


0 


18.5 


11/08/98 


0 


9.5 


0 


12 



With the first captures of -Cydia molest a males (April 
10), 2 diffusers were installed per plant/ impregnated 
with the pheromone for Cydia molesta, equal to 2350 dif- 
20 f users per hectare equivalent to a dose of 23.5 
g/a.i-/ha. 

Two months later (June 12), after observing the 
first captures of Cydia molesta in the spy trap installed 
• in the lot of land being tested (Peach Grove A), the dif- 
25 fusers were re^ installed using the same procedure adopted 
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in the first intervention. 

With the first captures of Anarsia lineatella males 
(May 11) , 2 diff users were installed per plant impreg- 
nated with pheromone for Anarsia lineatella equal to 2350 
5 diffusers per hectare equivalent to a dose of 23.5 
g/a . i . /ha. 

Two months later (July 2), after observing the first 
captures of Anarsia ' lineatella in the spy trap installed 
in the lot of land being tested (Peach Grove A) , the dif- 
10 f users were re-installed using the same procedure adopted 
in the first intervention. 

When the peaches are harvested, the percentage of 
damage on the part of Cydia molest a and Anarsia line- 
atella is observed in lot A compared to that of lot B. 
15 The results are indicated in the following table. 



20 



Harvest 
date 


Cultivar 


% damage 
lot A 


% damage 
lot B 


July 6 


Spring Red 


0.5 


0.5 


August 1 


Stark Red Gold 


2.6 


3.1 


August 1 


Maria ^urelia 


2.6 


2.9 


August 1.0 


Venus . 


2.8 


3,2 



EXAMPLE 16 

Control of the population of Cydia molesta and Anarsia 
lineatella on peach trees. 

A peach grove (cv.Caldesi 84, Farlaihe) with a sur- 
25 face of 1 ha consisting of 780 plants (plant format 4.5 m 
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X 2,5 m) was monitored with pheromone traps for Cydia mo- 
lesta and Anarsia lineatella model Traptest Isagro. 

Two traps are installed per species inside the lot 
of land being tested (Peach Grove A) to control the ac- 
5 tual annulment of the captures and also in a neighbouring 
peach grove having the same characteristics, treated with 
specific insecticides (Peach Grove B) to evaluate the 
population density of the phytophagous species under ex- 
amination. 

10 The captures of the two phytophagous species were 

observed, at regular intervals of 7 days, from the in- 
stallation of the traps to the peach harvest. 

The insecticide treatment effected in Peach Grove B 
is indicated in the following table. 



Date 


Product 


May 30 


Gusathion PB 


Jxine 12 


Delphin (B.t.) 


Jxane 19 


Ecopom (confusion C- pomonella) 


July 25 


Delphin (B.t.) 



20 The test results (average captures per trap) are in- 

dicated in the following table. 



25 
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18 



5 



10 



15 





lot A 


lot B 


Aiiax a X cL 

lot A 


Aild^ O X CL 

lot B 




7 S 


6 6 






1 S / Hd / QQ 


9 


X • w 






o -5 704 / QQ 




n 
\j 






9 Q / / QQ 
^3/ U*i / 3 3 




\j 






UO/ Kj Zj / 33 


o 


X • o 


n 
\j 


± 


Xj/ \J D / 33 


X • o 


X • u 


X o 


^ 3 


^3 / UO/ 33 


u 


^ • o 




7 


^ / /UO/33 


u 


. u • o 


. u 


O O • J 


UX/ UO/ 33 


u 




n 

u 


Q 

3 


m / n / qq 

U//UD/33 


u 




u 


97 


1 /I / n^^/QQ 


n 
u 




n 




^±/ UD/ 33 


u 




u 


A 
U 


OQ /n^ /QQ 
^3/ U O/ 33 


u 


X 


A 

u 


9 


(T? / n*? / QQ 

U//U / /33 


u 


X o 


A 
U 


Q 
3 


T c/n"? / QQ 

X 3/ U / / 33 


u 


o u 




7 Q 

/ 3 


on/n7 / QQ 

^U/U / /33 


A 

u 


X o • o 


VJ 


ft 0 


27 /07 /99 


0 


13.7 


0 


47 


02/08/99 


0 


10.3 


0 


28.3 


09/08/99 


0 


6 


0.3 


■6 


16/08/99 


0 


10.6 


0.3 


3 


23/08/99 


0 


78.3 


1.3 


21 


28/08/99 


0.6 


IS. 3-, 


3 


27.3 


04/09/99 


1.3 


18.5 


4.3 


37 



3 diffusers per plant are installed in mid-May (May 
20 13) ^ contemporaneously containing pheromones of Cydia and 
Anarsia (Example 8) equal to 2340 diffusers per hectare 
equivalent to a dose of 23.4 g/a,i,/ha for Cydia and 23.4 
g/a.i./ha for Anarsia. 
\ After the installation of the diffusers, an insecti- 

25 cide treatment is effected (Trif lumuron) . 
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After about two months, when the first captures of 
Anarsia (July 15) are observed in the spy trap installed 
in the lot being tested (Peach Grove A) , diff users im- 
pregnated with both pheromones (Cydia and Anarsia) were 
5 re-installed using the same procedure adopted in the 
first intervention. 

When the peaches are harvested , the percentage of 
damage on the part of Cydia molesta and Anarsia line- 
atella is observed in lot A compared to that of lot 
10 The results are indicated in the following table. 



Harvest date 


Cultivar 


% damage 
lot A 


% damage 
lot B 


September 6 


Caldesl 84 


1.8 


8.0 


September 13 


Farlaine 


2,4 


10.0 



15 EXAMPLE 17 

Control of the population of Cydia molesta on apple 
trees, 

An apple orchard • (cv. Golden D, Stark D.) with a 
surface of 1 ha consisting of 1250 plants (plant format 4 
20 m X 2 m) was monitored with pheromone traps for Cydia mo- 
lesta (model Traptest Isagro) • 

Two traps are installed inside the lot of land being 
tested (Apple Orchard A) to control the actual annulment 
of the captures and also in a neighbouring apple orchard 
25 having the same characteristics, treated with specific 
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insecticides (Apple Orchard B) to evaluate the population 
density of the phytophagous species under examination. 

The captures of the two phytophagous species were 
observed, at regular intervals of 7 days, from the in- 
5 stallation of the traps to the apple harvest. 

The insecticide treatment effected in Apple Orchard 
B is indicated in the following table. 



Date 


Product 


May 30 


Gusathion PB 


June 12 


Delphin (B.t.) 


June 19 


Ecopom (confusion C. pomonella) 


July 25 


Delphin (B.t.) 



The test results (average captures per trap) are in- 
dicated in the following table. 



15 



Date 


C molesta lot A 


C molesta lot B 


15/07/98 


9 


0 


17/07/98 


0 


12 


23/07/98 


0 


36 


03/08/98 


0 ^ 


55 


11/08/98 


0 


• 38 


18/08/98 


0 


40 


25/08/98 


0 


15 


01/09/98 


0 


20 



1500 diff users per hectare are installed in mid- July 
(July 17), impregnated with the Cydia molesta pheroraone, 
equivalent to a dose of 15 g/a.i./ha. 

When the apples are harvested, the percentage of 
25 damage on the part of Cydia molesta is observed in lot A 



wo 01/26462 



PCT/EPOO/09908 



21 

compared to that of lot B. The results are indicated in 
the following table. 



Harvest date 


Cultivar 


% detmage 
lot A 


% damage 
lot B 


September 13 


Stark D 


< 1% 


< 1% 


September 18 


Golden D 


< 1% 


< 1% 



EXAMPLE 18 

Control of the population of Anarsia lineatella on apri- 
cot trees . 

10 An apricot grove (cv. Caldesi 1, Sungiant, Sab- 

batani) with a surface of 1.5 ha consisting of 720 
plants (plant format 5.5 m x 2,5 m) was monitored with 
pheromone traps for Anarsia lineatella model Traptest Is- 
agro . 

15 Two traps are installed inside the lot of land being 

tested (Lot A) to control the actual annulment of the 
captures and also in a neighbouring apricot grove having 
the same characteristics, treated with specific insecti- 
cides (Lot B) to evaluate the population density of the 

20 phytophagous species under examination. 

The captures of the phytophagous species were ob- 
served, at regular intervals of 7 days, from the instal- 
lation of the traps to the apricot harvest. 
• The insecticide treatment effected in Lot B is indi- 

25 cated in the following table. 
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Date 


Product 


May 23 


Chlorpyr if OS-methyl 


June 13 


Etof enprox 



The test results (average captures per trap) are in- 
5 dicated in the following table. 



Date 


Anarsia lot A 


Anarsia lot B 


02/05/98 


0 


0 


09/05/98 


0 


0 


16/05/98 


0 


.2.5 


23/05/98 


0 


10.5 


30/05/98 


0 


7.5 


06/06/98 


0 


29 


13/06/98 


0 


8 


20/06/98 


0 


3 


27/06/98 


0 


10.5 


04/07/98 


0 


n.m. 



1750 diffusers per hectare are installed with the 
15 first captures of Anarsia lineatella (May 16), impreg- 
nated with the Anarsia lineatella pheromone, equivalent 
to a dose of 17.5 g/a.i./ha. . - 

When the apricots are harvested, the percentage of 
damage on the part of Anarsia lineatella is observed in 
20 lot A compared to that of lot B. The results are indi- 
cated in the following table. 



25 



Harvest date 


Cultivar 


% damage 
lot A 


% damage 
lot B 


June 18 


Caldesi 1 


< 1% 


< 1% 


June 18 


Sun Giant 


< 1% 


< 1% 


June 2 6 


Sabbatani 


< 1% 


< 1% 
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EXAMPLE 19 

Control of the population of Cydia funebrana on plum 
trees. 

An orchard of plum trees (cv, Angelino) with a sur- 
5 face of 8-5 ha consisting of 6180 plants (plant format 
5 . 5 m X 2 . 5 m) was monitored with pheromone traps for Cy- 
dia funebrana, model Traptest Isagro, 

Two traps are installed inside the lot of land being 
tested (Lot A) to control the actual annulment of the 
10 captures and also in a neighbouring lot having the same 
characteristics, biologically cultivated (Lot B) to 
evaluate the population density of the phytophagous spe- 
cies under examination. 

The captures of the phytophagous species were ob- 
15 served/ at regular intervals of 7 days, from the instal- 
lation of the traps to the plum harvest. 



The insecticide treatment: effected in Lots A and B 
is indicated in the following table. 



25 



Date 


Lot A 


Lot B 


April 1 


Bacillus thurlnglesls (B.t) 


Bacillus thuringiesis (B.t) 


June 30 


Oil + B.t. + Rotenone 


Oil + B.t. + Rotenone 


July 12 


Disorient. C. funebrana 


Confusion e. molesta 


July 13 




Oil + B.t. + Rotenone 


August 8 




Oil + B.t. + Rotenone 


August 20 




Oil + B.t. + Rotenone 
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The test results (average captures per trap) are in- 
dicated in the following table. 



Date 


C . funebrafia lot A 


C. funebrana lot B 


14/07/99 


0 


12 




u 




28/07/99 


0 


18 


04/08/99 


1.3 


15 


11/08/99 


0 


19 


18/08/99 


0 


23 


25/08/99 


0 


20 


01/09/99 


0 


15 


09/09/99 


0 


17 



On July 12/ 2000 diffusers per hectare are in- 
stalled, impregnated with the Cydia funebrana pheromone/ 
equivalent to a dose of 20 g/a.i./ha. 
15 When the plums are harvested, the percentage of dam- 

age on the part of Cydia funebrana is observed in lot A 
compared to that of lot B, The results are indicated in 
the following table- 



20 



Harvest date 


Cultivar 


%damage lot A 


%damage lot B 


September 10 


Angelino 


1% 


30% 



25 



PCT/EPOO/09908 

25 

CLAIMS 

1. A device for fighting against insects consisting of 
biodegradable material based on starches and thermo- 
plastic polymers containing a pheromone or a mixture 

5 of pheromones^ 

2. . The device according to claim 1, wherein the phero- 

mone or mixture of pheromones is specific for each 
of the following insects : Cydia molesta ^ Anarsia 
lineatella / Cy di a f \ineb r ana , Cydia pomonella / Lobe- 
10 sia botrana / Spodoptera littoralis / Heliothis ar- 

migera. 

3. The device according to claim 1, wherein the biode- 
gradable material is MATER-Bi®. 

4. The device according to claim 1, wherein the content 
15 of pheromone or mixture ranges from 0.5 to 2% by 

weight • 

5. The device according to claim A, wherein the content 
of pheromone or mixture ranges from 0.7 to 1% by 
weight . 

20 6- The device according to claim 1, in spiral or hook 
form having a length ranging from 7-13 cm and a di- 
ameter of 2-5 mm. 
7. The device according to claim 6, having a diameter 
ranging from 3 to 4 mm. 

25 8. A process for the preparation of the device accord- 
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ing to claim 1, wherein granules of biodegradable 
material are impregnated with a pheromone or a mix- 
ture of pheromones, as such or dissolved in a sol- 
vent, by mixing in a horizontal mixer, for a time 
varying from 30 minutes to two hours, at tempera- 
tures ranging from 2 0 to 40^*0 and, are s\absequently 
injection moulded into various forms, at tempera- 
tures ranging from 100** to 200'*C. 

The process according to claim 8, wherein the mixing 
time ranges from 45 to 60 minutes. 

The process according to claim 8, wherein the injec- 
tion moulding takes place at temperatures ranging 
from 140** to 160^C. 

A method for controlling insects harmful to agrarian 
crops which consists in installing the devices ac- 
cording to claim 1 on site, in a number ranging from 
1300 to 3000 per. hectare^, so that the quantity of 
active ingredient used ranges from 6.5 to 60 grams 
per hectare. 

The method according to claim 11, wherein the number 
of devices installed ranges from 1500 to 2500 per 
hectare and the quantity of active ingredient ranges 
from 10 to 25 g per hectare. 
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